The appendaged coelomycete genus Seimatosporium (Sporocadaceae, Sordariomycetes) and some of its purported synonyms Allelochaeta, Diploceras and Vermisporium are re-evaluated. Based on DNA data for five loci (ITS, LSU, rpb2, tub2 and tef1), Seimatosporium is shown to be paraphyletic. The ex-type species of Allelochaeta, Discostromopsis and Vermisporium represent a distinct sister clade to which the oldest name Allelochaeta is applied. These genera were traditionally separated based on a combination of conidial pigmentation, septation, and the nature of their conidial appendages. Allelochaeta is revealed to include taxa with both branched or solitary appendages, that could be cellular or continuous, with conidia being (2-)3(-5)-septate, hyaline, or pigmented, concolourous or versicolourous. This suggests that these characters should be applied at species, and not at the generic level. Conidial pigmentation appears to have been lost or gained several times during the evolution of species within Allelochaeta. In total, 25 new species, 15 new combinations, and 10 new epitypifications are proposed.
INTRODUCTION
The family Sporocadaceae (Xylariales, Sordariomycetes) was recently revived by Jaklitsch et al. (2016) to accommodate Seimatosporium and allied appendaged coelomycetous fungi. In his treatment of the genus Seimatosporium (based on S. rosae; sexual morph: Discostroma, based on Disc. rehmii), Sutton (1980) chose a broad circumscription. Thus, numerous genera as such as Diploceras (based on Dip. hypericinum; sexual morph Discostromopsis based on Dis. callistemonis) and Allelochaeta (based on A. gaubae) were listed as synonyms. The genus Vermisporium (based on V. walkeri) was subsequently introduced to accommodate a commonly occurring group of leaf-spotting fungi found on Eucalyptus (Swart & Williamson 1983) , several of which were previously accommodated in Seimatosporium (Shoemaker 1964 , Swart 1982 . Nag Raj (1993) reviewed the assemblage of species included in Seimatosporium and placed them into five genera based on conidial characteristics such as shape, pigmentation, septa, and appendages. These genera included Diploceras, Sarcostroma (based on Sa. berkeleyi), Seimatosporium, Sporocadus (based on Sp. herbarum), and Vermisporium. Nag Raj (1993) restricted Seimatosporium s. str. to taxa with acervuli and pigmented, appendaged or non-appendaged conidia. Seimatosporium was seen as having conidia with cellular, filiform apical appendages and an excentric basal appendage, while Vermisporium was circumscribed as having falcate to elongate-fusiform, hyaline to pigmented conidia, with a beak-like apical cell (continuous appendage), and a cuneiform to podiform, tubular, unbranched, excentric basal appendage. Nag Raj (1993) also treated Diploceras as having acervuli that give rise to conidia with pigmented central and hyaline end cells, and cellular, branched or unbranched appendages, with the basal appendages being excentric. Barber et al. (2011) produced the first phylogenetic treatment of Vermisporium using DNA sequence data of ITS and 28S nrDNA (LSU). They concluded that Vermisporium clustered within the larger genus Seimatosporium, and suggested that it should be treated as a synonym of that genus. At that time, the circumscription of Allelochaeta and Diploceras remained unclear due to a lack of isolates for study. In a subsequent investigation, Tanaka et al. (2011) distinguished Discosia and Truncatella from Seimatosporium. But based on LSU sequence data, taxa identified as Sarcostroma and Sporocadus clustered within the larger Seimatosporium complex.
In an attempt to resolve the taxonomy of Seimatosporium, we have in the present study recollected the type species as well as several additional isolates of Allelochaeta, Diploceras, Discostromopsis, Seimatosporium and Vermisporium. The aim of this study was thus to generate a multi-gene DNA phylogeny, to compare the morphology of the various type species of these genera and to resolve their taxonomy.
MATERIAL AND METHODS

Isolates
Symptomatic leaves were collected from various hosts and locations (Table 1 ). These were placed in paper bags, and transferred to the laboratory for further study. Leaf samples were incubated in moist chambers for 3-7 d, and inspected daily for appendaged Coelomycetes. Single conidial colonies were established on 2 % malt extract agar (MEA; Crous et al. 1991) . Colonies were subcultured onto 2 % potato-dextrose agar (PDA), oatmeal agar (OA), or synthetic nutrient-poor agar (SNA; Crous et al. 2009 ), supplemented with pieces of sterile banana leaf (BLA), or autoclaved pine needles (PNA), and incubated under continuous near-ultraviolet light at 25 °C to induce sporulation. Reference strains and specimens are maintained at the Westerdijk Fungal Biodiversity Institute in Utrecht, the Netherlands (CBS).
DNA isolation, amplification and analyses
Fungal mycelium of strains (Table 1) was harvested with a sterile scalpel and the genomic DNA was isolated using the Wizard® Genomic DNA Purification Kit (Promega Corporation, WI, USA) following the manufacturers' protocols. Four partial nuclear genes were subjected to PCR amplification and sequencing. These included the 28S nrRNA gene (LSU), internal transcribed spacer regions and intervening 5.8S nrRNA gene (ITS) of the nrDNA operon, DNA-directed RNA polymerase II second largest subunit gene (rpb2), beta-tubulin (tub2) and translation elongation factor 1-alpha (tef1) using the primers and conditions explained in Braun et al. (2018) . The resulting fragments were sequenced in both directions using the respective PCR primers and the BigDye Terminator Cycle Sequencing Kit v. 3.1 (Applied Biosystems Life Technologies, Carlsbad, CA, USA). DNA sequencing amplicons were purified through Sephadex G-50 Superfine columns (Sigma-Aldrich, St. Louis, MO) in MultiScreen HV plates (Millipore, Billerica, MA) . Purified sequence reactions were analysed on an Applied Biosystems 3730xl DNA Analyzer (Life Technologies, Carlsbad, CA, USA). The DNA sequences were analysed and consensus sequences were computed using SeqMan Pro v. 13 (DNASTAR, Madison, WI, USA). All novel sequences in this study were deposited in GenBank (Table 1) .
The sequences for each gene region were subjected to megablast searches (Zhang et al. 2000) to identify closely related sequences in the NCBI GenBank nucleotide database. Loci were aligned with the online version of MAFFT v. 7 (Katoh & Standley 2013) after which the alignments were manually checked and improved where necessary using MEGA v. 7 (Kumar et al. 2016) .
The phylogenetic methods used in this study included Bayesian analyses performed with MrBayes v. 3.2.6 (Ronquist et al. 2012) and Maximum Parsimony analyses performed with PAUP v. 4.0b10 (Swofford 2003) as explained in Videira et al. (2017) . For the Bayesian analyses, trees were sampled every 100 generations, the temperature parameter was set to 0.2 and the stop value to 0.01. MrModelTest v. 2.2 (Nylander 2004) was used to determine the best nucleotide substitution model settings for each data partition. All resulting trees were printed with Geneious v. 11.0.3 (http://www.geneious.com, Kearse et al. 2012) and the layout of the trees was done in Adobe Illustrator v. CC 2017.
Morphology
All descriptions published in this study were derived from isolates incubated at 25 °C under near-ultraviolet light to promote sporulation. Structures were removed with a needle and mounted on microscope slides in water, lactic acid glycerol, and lactic acid cotton blue, respectively. In this generic complex, conidia are either hyaline or pigmented, and conidia are septate. All species have a basal and apical appendage, which can be single or branched. The measured length of the apical cell included the apical appendage if present; the measured length of the basal cell excluded the basal appendage, from the abrupt narrowing (locus of attachment) of the basal cell. Observations were made with a Nikon SMZ25 dissecting microscope, and with a Zeiss Axio Imager 2 light microscope using differential interference contrast (DIC) illumination and a Nikon DS-Ri2 camera and software. Colony characters and pigment production were noted after 2-4 wk of growth on MEA, PDA and OA (Crous et al. 2009 ) incubated at 25 °C. Colony colours (surface and reverse) were scored using the colour charts of Rayner (1970) . Sequences derived in this study were deposited in GenBank, the alignment in TreeBASE (www.treebase.org; study number 23257), and taxonomic novelties in MycoBank (www.MycoBank.org; Crous et al. 2004) .
RESULTS
Phylogenetic analyses
It was not possible to generate sequences for all loci for all isolates included in this study. This was mainly due to the fact that some loci failed to amplify for some isolates, even though several attempts were made to obtain a product suitable for sequencing. Missing or partial data were, therefore, treated as missing data in the alignments and subsequent phylogenetic analyses. The combined ITS/LSU/rpb2/tef1/tub2 alignment contained 82 isolates including the outgroup strain of Neopestalotiopsis protearum (CBS 114178; GenBank JN712498.1, JN712564.1, LT853151.1, KM199542.1 and KM199463.1, respectively). The final alignment contained a total of 3 826 characters used for the phylogenetic analyses, including alignment gaps. The Maximum Parsimony (MP) analysis generated 179 equally most parsimonious trees, the first of which is shown in Fig. 1 (Tree Length = 6 214, CI = 0.482, RI = 0.764, RC = 0.368), and the bootstrap support values (MP-BS) >74 % were mapped on the tree as the first value. From the analysed characters, 2 230 were constant, 316 were variable and parsimony-uninformative and 1 280 were parsimony-informative. A strict consensus tree was calculated from the equally most parsimonious trees and the strict consensus branches were mapped with a thicker line on the presented phylogenetic tree (Fig. 1) base frequencies for all data partitions. The GTR+I+G model was proposed for LSU and rpb2 and the HKY+I+G model for ITS, tef1 and tub2. The Bayesian analysis generated 38 202 trees from which 28 652 trees were sampled after 25 % of the trees were discarded as burn-in. The posterior probability values (PP) were calculated from the 9 528 trees ( Fig. 1 ; second value: PP >0.84 shown). The alignment contained a total of 1 662 unique site patterns (ITS: 218, LSU: 90, rpb2: 399, tef1: 414, tub2: 541) . The Bayesian phylogeny generally supported the same clades as those presented in the phylogeny based on parsimony analysis ( Fig. 1 ; see TreeBASE for individual trees), especially with regard to the order of the basal lineages. The only exception was a tight clade containing Seimatosporium vitis / Seimatosporium physocarpi that represented two distinct lineages within Seimatosporium. This could be explained by the lack of the protein-coding gene sequence data for Seimatosporium vitis. Interestingly, Seimatosporium pistaciae and Seimatosporium rosae differed at 11 nucleotides (including two alignment gaps) in 3 576 alignment positions. In the most terminal part, the order of Allelochaeta sp. / Allelochaeta acuta / Allelochaeta falcata changed in the Bayesian tree. In addition, Allelochaeta neoacuta strain CPC 25494 splits off from the remainder of the Allelochaeta neoacuta clade, but this isolate was only represented by ITS and LSU sequences in the alignment. Overall, the same species clades/lineages were observed in the individual gene trees (data not shown, see TreeBASE 
Taxonomy
Nine of the 13 species known in the genus Vermisporium were included in the present study, along with three species of Diploceras, and seven of Seimatosporium. Characters used to distinguish species include the relative cell lengths of conidia, appendage morphology, and the presence or absence of conidial pigmentation. Based on support from phylogenetic analyses in this study, an additional 25 species are described as new below: Swart (1979) introduced the genus Discostromopsis to accommodate the sexual morphs of several "Seimatosporium" spp. Nag Raj (1993) applied a much narrower definition of Seimatosporium than Sutton (1980) , and later resurrected Diploceras (pigmented, fusiform to naviculate 3-5-septate conidia with mostly singular, cellular, apical and excentric basal appendages) to accommodate these taxa. Although the extype strains of Allelochaeta, Discostromopsis and Vermisporium cluster together in the present study, the type of Diploceras, D. hypericinum, clusters distant to this complex (F. Liu et al. in prep.) . Furthermore, all other species of Diploceras collected in this study clustered among the species of Allelochaeta/ Vermisporium.
Although Nag Raj (1993) applied a much narrower definition of Seimatosporium than Sutton (1980) 
Morphological description on natural substratum: See Barber et al. (2011).
Diagnosis: Conidia narrowly fusiform, straight or curved, (2-)3(-4)-septate, hyaline, orange in mass, slightly or not constricted at septa, (39-)45-61(-66) × 3-4.5(-5) µm; apical cell narrowly conical, attenuated to an acute apex, (11-)13-22 µm long; second cell from apex cylindrical to sub-cylindrical, (10-)11-17 µm long; third cell from apex cylindrical to subcylindrical, 9-15 (av. = 11.7) µm long; basal cell with a truncate base, (7-)9-12(-13) µm long; basal appendage excentric, single, narrowly cuneiform, 2-7 µm long.
Culture characteristics: Colonies flat, spreading, with sparse to moderate aerial mycelium and feathery margins, reaching 50 mm diam after 2 wk. Colonies salmon on MEA, OA and PDA, with orange spore masses. Notes: Allelochaeta acuta can be distinguished from A. cylindrospora and A. eucalypti by its completely hyaline conidia, and the absence of an apical appendage. Isolate CPC 16629 appears somewhat different and could represent a closely related cryptic species, but additional isolates are required to resolve its status. Phylogenetically, it is not possible to distinguish A. acuta, A. falcata, A. pseudoacuta, A. pseudoobtusa and Allelochaeta sp. based on any of the individual loci and additional markers and more isolates are needed to more accurately delimit the species boundaries. CPC 13584: Conidiomata acervular, 250-400 µm diam, exuding an orange conidial mass. Conidiophores subcylindrical, hyaline, smooth, reduced to conidiogenous cells, or with a supporting cell. Conidiogenous cells subcylindrical, smooth, hyaline, 15-20 × (2.5-)3(-3.5) µm; proliferating percurrently near apex. Conidia subcylindrical, hyaline, smooth, 2-septate (but with age, up to 5 septa can develop in culture), straight to curved, not constricted at septa, guttulate, (45-)52-60(-70) × 2.5(-3) µm; apical cell subcylindrical, tapering to a truncate apex, 22-27 µm long; median cell cylindrical, 10-12 µm long; basal cell with a small truncate base, 19-22 µm; basal appendage single, excentric, podiform, 2-3 µm long.
Culture characteristics: Colonies erumpent, spreading, with sparse to moderate aerial mycelium and feathery margins, reaching 45 mm diam after 2 wk. Colonies salmon on MEA, OA and PDA. 
CPC 28302 = VPRI 15692: Conidiomata stromatic, acervuloid, scattered, oval, 150-200 µm diam, exuding a brown conidial mass. Conidiophores lining the basal cavity, subcylindrical, branched, 1-4-septate, pale brown at base, 20-40 × 2-3 µm. Conidiogenous cells hyaline, smooth, subcylindrical, terminal and intercalary, proliferating percurrently near apex, 5-12 × 2-3 µm. Conidia falcate, fusoid, 3-septate, slightly constricted at septa, median cells pale brown, end cells hyaline, smoothwalled, (28-)35-45(-50) × (3.5-)4(-5) µm; apical cell narrowly conical, attenuating toward apex with tubular appendage, 13-15(-19) µm long; second cell from apex cylindrical to subcylindrical, (7-)8-10(-12) µm long; third cell from apex cylindrical to subcylindrical, (7-)8-9 µm long; basal cell with narrowly truncate base, 6-7 µm long; basal appendage excentric, single, tubular to cuneiform, (7-)8-12(-17) µm long.
Culture characteristics: Colonies flat, spreading, with sparse to moderate aerial mycelium and feathery margins, reaching 50 mm diam after 2 wk. Colonies salmon on MEA, OA and PDA, with brown spore masses. Notes: The type specimen was collected by I. Pascoe in Victoria, Djerriwarrh Creek, on E. behriana on 19 Mar. 1977 (holotype DAR 37065) , and the present collection comes from the same area, collected on the same host as in 1972. Morphologically, it closely matches the descriptions provided by Nag Raj (1993) and Barber et al. (2011) , and is therefore designated as epitype. Conidial cells of A. cylindrospora consistently increase in length from the base to the apex and the second cell from the base is approximately only 10 % longer than the basal cell, compared with A. falcatum and A. eucalypti where it is always more than 20 % longer than the basal cell (Barber et al. 2011) . This species can easily be distinguished from its closest phylogenetic neighbours based on ITS, LSU, rpb2, tef1 and tub2. Culture characteristics: Colonies flat, spreading, with sparse to moderate aerial mycelium and feathery margins, reaching 40 mm diam after 2 wk. Colonies on MEA dirty white to lavender grey on surface, iron-grey in reverse; on OA salmon with brown spore masses; on PDA surface and reverse salmon, with brown spore masses. Notes: The present collection closely matches the morphology of this species and is herewith designated as epitype. This species can easily be distinguished from its closest phylogenetic neighbours based on LSU, rpb2, tef1 and tub2. On ITS, it cannot be distinguished from A. neodilophospora. Discostromopsis stoneae (syn.: Discostroma stoneae) was described from a specimen with the same collection details as the culture chosen here to serve as ex-epitype for A. dilophospora (Victoria, Waratah Bay, dead leaf of Melaleuca squarrosa, 1 Nov. 1966, H.J. Swart, DAR 31945) . Although the culture studied here was received from H.J. Swart as Seimatosporium dilophosporum, it suggests that the sexual and asexual morphs probably occurred on the same leaf material. Unfortunately, it is not known if this culture was derived from a single ascospore or conidium. This link is also discussed by Swart (1979) Conidiomata stromatic, acervuloid, scattered, round to irregular, 250-500 µm diam, exuding a brown conidial mass. Conidiophores lining the basal cavity, subcylindrical, branched, 0-2-septate, hyaline to pale brown, 20-40 × 2.5-3.5 µm. Conidiogenous cells hyaline, smooth, subcylindrical, terminal and intercalary, proliferating percurrently near apex, 8-20 × 2.5-3 µm. Conidia acerose, falcate, 4-septate, pale brown, smoothwalled, slightly constricted at septa, (50-)55-60(-70) × (3.5-)-4(-4.5) µm; apical cell long conical, attenuating toward apex, subhyaline, (25-)30-35(-40) µm long; median cells cylindrical to subcylindrical, together 17-25 µm long; basal cell obconical with narrowly truncate base, 5-6 µm long; basal appendage excentric, single, tubular, flexuous, (15-)20-25 µm long. Chlamydospores developing in agar, solitary, globose, brown, thick-walled, 12-17 µm diam.
Culture characteristics: Colonies flat, spreading, with sparse aerial mycelium and feathery margins, covering dish after 2 wk. Colonies on MEA surface and reverse ochreous; on OA chestnut due to brown spore masses; on PDA surface and reverse isabelline. Notes: Nag Raj (1993) reported conidia from the type as being 48-78 × 2.5-3.5 µm, median cells 17-32 µm long, apical cell 18-40 µm long, basal cell 15-23 µm long, thus closely matching this culture, which H.J. Swart also deposited as "Diploceras elegans". It is therefore designated as epitype. This species can easily be distinguished from its closest phylogenetic neighbours based on ITS, rpb2, tef1 and tub2. Allelochaeta euabalongensis Crous, sp. nov. MycoBank MB827144. Fig. 9 .
Etymology: Name reflects the town Euabalong, where this species was collected.
Conidiomata stromatic, acervuloid, scattered, oval, 150-250 µm diam, exuding an orange conidial mass. Conidiophores lining the basal cavity, reduced to conidiogenous cells. Conidiogenous cells hyaline, smooth, subcylindrical, proliferating percurrently near apex, 8-16 × 2.5-3.5 µm. Conidia subcylindrical to narrowly fusoid, hyaline, smooth, guttulate, flexuous, 3-septate, constricted at septa or not, with prominent taper in apical cell to flexuous appendage, (55-)60-70(-75) × (3-)3.5(-4) µm; apical cell attenuating toward a long thin apical appendage with subobtuse apex, (17-)20-26(-30) µm long; second cell from apex cylindrical to subcylindrical, (12-)13-15(-17) µm long; third cell from apex cylindrical to subcylindrical, (10-)11-12(-13) µm long; basal cell cylindrical to narrowly obconic with narrowly truncate base, (10-)11-12 µm long; basal appendage excentric, single, cuneiform with subobtuse tip, (7-)10-13 µm long.
Culture characteristics: Colonies flat, spreading, with sparse aerial mycelium and feathery margins, covering dish after 2 wk. Colonies salmon on MEA, OA and PDA, with orange spore masses. 
CPC 12458: Leaf spots brown, subcircular, up to 15 mm diam. Conidiomata acervular, amphigenous, subepidermal, up to 200 µm diam; stroma pale brown, 15-30 µm thick textura angularis. Conidiophores subcylindrical, hyaline, mostly reduced to conidiogenous cells, or a single supporting cell, 10-20 × 3-5 µm. Conidiogenous cells subcylindrical to ampulliform, smooth, hyaline, 10-15 × 3-4 µm; proliferating percurrently near apex. Conidia falcate, fusoid to sigmoid, 3-septate, slightly constricted at septa, guttulate, median cells pale brown, smooth, (43-)55-65(-70) × (4-)4.5-5(-6) µm; apical cell cuneiform, tapering prominently to a tubular apical appendage, up to 20 µm long; apical cell including appendage (16-)20-26(-30) µm; second cell cylindrical, hyaline to pale brown, (10-)11-14(-16) µm long; third cell cylindrical, hyaline to pale brown, (10-)11-13 µm long; basal cell subcylindrical to elongate-obconical, with a small truncate base, 8-10(-12) µm; basal appendage single, excentric, tubular and flexuous, attenuating to a rounded apex, 10-20 µm long.
Culture characteristics: Colonies flat, spreading, with sparse aerial mycelium and smooth, feathery margins, reaching 45 mm diam in 2 wk at 25 ºC. Colonies salmon on MEA, OA and PDA. Notes: Conidial pigmentation varies considerably between specimens of this species. Allelochaeta eucalypti is most similar to A. cylindrospora, A. falcata and A. verrucispora that all have pigmented conidia. The major differences between A. eucalypti and A. falcata include the overall length of the conidia and the degree of verrucosity. Conidia of A. eucalypti are generally longer, although there does appear to be a degree of overlap between the two species (See Barber et al. 2011) . Furthermore, A. eucalypti appears to represent a species complex, but Diagnosis: Conidia falcate, fusiform or sigmoid, 3(-4)-septate, rarely 5-septate, distinct, slightly to strongly constricted at the septa, guttulate or not guttulate, median cells brown to pale brown, apical and basal cells pale brown to almost hyaline to hyaline, periclinal wall verruculose or minutely verruculose, slightly thicker in the median cells, pale brown to dark brown in mass, (31-)34-51(-59) × 4-6 µm; apical cell sub-cylindrical to narrowly conic, pale brown to almost hyaline, upper half hyaline, attenuated into a discernible conical or tubular appendage up to 25 µm, total length including the appendage, (9-)11-24(-31) µm long; second cell from apex cylindrical to sub-cylindrical, brown to pale brown, (6-)7-12(-13) µm long; third cell from apex cylindrical to sub-cylindrical, brown to pale brown, (5-)7-12(-13) µm long; basal cell obconic with a truncate base and basal appendage, pale brown to almost hyaline, lower half hyaline, 5-9(-10) µm long; basal appendage single, excentric, plectronoid to tubular and flexuous, attenuated to a point, (3-) 4-14(-17) µm long. Notes: Conidial width varied between specimens but was generally between 4 and 6 µm, as described by Nag Raj (1993) . Conidia from most collections examined in the present study had either smooth to minutely verruculose walls. This species can easily be distinguished from its closest phylogenetic neighbours based on ITS, LSU and rpb2; on tef1 and tub2 it cannot be resolved from Allelochaeta sp. Culture characteristics: Colonies flat, spreading, with sparse to moderate aerial mycelium and feathery margins, reaching 50 mm diam after 2 wk. Colonies on MEA surface isabelline, reverse sepia, with diffuse brown pigment; on OA surface cinnamon with diffuse cinnamon pigment; on PDA surface honey, reverse brick, with diffuse brown pigment. Notes: Conidia were described as 3-septate, (13-)14(-16) × 5 mm, apical appendage (7-)10.4(-14) mm, basal appendage (6-)8.5(-13) mm (Swart & Griffiths 1974) , thus matching the morphology of the new collection (CPC 17616), which also clusters in the same clade. This species can easily be distinguished from its closest phylogenetic neighbours based on ITS, rpb2, tef1 and tub2.
Allelochaeta kriegeriana (Bres.) Crous, comb. nov. MycoBank MB827150. Fig. 15 Conidiomata stromatic, acervuloid, scattered, round in outline, 200-400 µm diam, exuding an orange conidial mass on MEA, but brown on OA. Conidiophores lining the basal cavity, subcylindrical, branched, septate, hyaline, 15-50 × 2.5-3.5 µm. Conidiogenous cells hyaline, smooth, subcylindrical, terminal and intercalary, proliferating percurrently near apex, 10-16 × 2.5-3 µm. Conidia subcylindrical, straight to curved, 3(-5)-septate, pale brown, smooth-walled, constricted at septa, 23-30(-35) × (3.5-)4 µm; apical cell long conical, attenuating toward apex, hyaline, 3-8 µm long; median cells cylindrical to subcylindrical, pale brown, together 11-20 µm long; basal cell obconical with narrowly truncate base, subhyaline, 4-8 µm long; appendages tubular, unbranched, flexuous; apical appendage single, 3-10 µm long; basal appendage excentric, single, 5-10 µm long; occasionally and apical or basal appendage can be forked.
Culture characteristics: Colonies flat, spreading, with sparse to moderate aerial mycelium and feathery margins, reaching 50 mm diam after 2 wk. Colonies salmon on MEA and PDA, but greenish grey on OA with salmon border, with brown spore masses. Notes: The isolates examined here were sufficiently similar to the type, and can be accommodated in this species. Allelochaeta kriegeriana can easily be distinguished from its closest phylogenetic neighbours based on ITS and tub2; on rpb2 and tef1 it only differs with 1 and 3 nts from A. neodilophospora. Etymology: Name reflects the host genus Melaleuca, on which this species occurs.
Conidiomata stromatic, acervuloid, scattered, irregular in outline, 200-250 µm diam, exuding a brown conidial mass. Conidiophores lining the basal cavity, subcylindrical, branched, 1-3-septate, hyaline, 15-30 × 2.5-3.5 µm. Conidiogenous cells hyaline, smooth, subcylindrical, terminal and intercalary, proliferating percurrently near apex, 10-20 × 2.5-3.5 µm. Conidia fusoid, straight to curved, (3-)4-septate, pale brown, smooth-walled, constricted at septa, (25-)26-28(-32) × 6(-6.5) µm; apical cell long conical, attenuating toward apex, subhyaline, 6-7 µm long; median cells cylindrical to subcylindrical, pale brown, together 15-20 µm long; basal cell obconical with narrowly truncate base, subhyaline, 5-6 µm long; appendages tubular, attenuated, branched close to base; apical branches (18-)27-30(-35) µm long; basal appendage excentric, branches, (30-)35-40(-50) µm long. Chlamydospores forming in culture in superficial mycelium, solitary, dark brown, globose, smooth, thick-walled, 10-15 µm diam.
Culture characteristics: Colonies flat, spreading, with sparse aerial mycelium and feathery margins, covering dish after 2 wk. Colonies on MEA surface isabelline to hazel, reverse hazel; on OA surface salmon with brown spore masses; on PDA surface and reverse honey, with brown spore masses. Notes: Allelochaeta melaleucae appears distinct from taxa presently known in the Diploceras complex (Nag Raj 1993). Furthermore, it can be distinguished from A. dilophospora (also on Melaleuca) based on its smaller conidia, with unbranched conidial appendages. This species can easily be distinguished from its closest phylogenetic neighbours based on ITS, LSU, rpb2, tef1 and tub2. Allelochaeta minor Crous, sp. nov. MycoBank MB827152. Fig. 17 .
Etymology: Name reflects the small conidia of this species.
Conidiomata stromatic, acervuloid, scattered, oval, 150-250 µm diam, exuding an orange conidial mass. Conidiophores lining the basal cavity, subcylindrical, branched, 0-2-septate, 8-17 × 2.5-4 µm. Conidiogenous cells hyaline, smooth, subcylindrical to doliiform, terminal and intercalary, proliferating percurrently near apex, 8-12 × 2.5-3.5 µm. Conidia acerose, straight to curved, 3-septate, hyaline, slightly constricted at septa, (25-) 29-32(-35) × (3-)3.5(-4) µm; apical cell narrowly conical, attenuating toward apex, (10-)12-13(-16) µm long; second cell from apex cylindrical to subcylindrical, 6-7 µm long; third cell from apex cylindrical to subcylindrical, (6-)7(-8) µm long; basal cell with narrowly truncate base, 6-7 µm long; basal appendage excentric, single, cuneiform, (4-)5-6(-7) µm long. Notes: Allelochaeta minor resembles A. eucalypti in general morphology, except that its conidia are hyaline, and much smaller. This species can easily be distinguished from its closest phylogenetic neighbours based on rpb2, tef1 and tub2; on ITS it only differs with 2 nt from Allelochaeta pseudowalkeri. Notes: Allelochaeta neoacuta was originally reported from South Africa as "Seimatosporium" eucalypti (Crous et al. 1990) . However, as shown here, it is clearly distinct from A. eucalypti, having hyaline conidia, and no clearly delimited apical appendage. It is morphologically more similar to A. acuta, from which it can be distinguished because the type specimen of A. acuta (VPRI 2156) has longer conidia [52-75 × 3-4 (av. = 63 × 3.5) µm] (Nag Raj 1993). This species can easily be distinguished from its closest phylogenetic neighbours based on ITS, LSU, rpb2, tef1 and tub2. Allelochaeta neocylindrospora Crous, sp. nov. MycoBank MB827154. Fig. 19 .
Allelochaeta neoacuta
Etymology: Name reflects a morphological similarity to A. cylindrospora.
Conidiomata stromatic, acervuloid, scattered, oval, 250-350 µm diam, exuding an orange conidial mass. Conidiophores lining the basal cavity, subcylindrical, reduced to conidiogenous cells. Conidiogenous cells hyaline, smooth, subcylindrical, proliferating percurrently near apex, 10-15 × 3-4 µm. Conidia narrowly fusoid, straight to curved, 3-septate, hyaline, orange in mass, not to slightly constricted at septa, (42-)50-55(-60) × (3-)3.5(-4) µm; apical cell narrowly conical, attenuating toward apex, (15-)20-22 µm long; second cell from apex cylindrical to subcylindrical, 10-13(-16) µm long; third cell from apex cylindrical to subcylindrical, 10-12(-15) µm long; basal cell with narrowly truncate base, 8-9(-10) µm long; basal appendage excentric, single, narrowly cuneiform with subobtuse tip, (7-)9-10(-15) µm long.
Culture characteristics: Colonies flat, spreading, with moderate aerial mycelium and even, lobate margins, covering dish in 2 wk at 25 °C. Colonies on MEA, OA and PDA dirty white to salmon surface and reverse, with orange masses. Etymology: Name reflects a morphological similarity to A. dilophospora.
Foliicolous, associated with small (1-3 mm diam) leaf spots, indistinct, red-purple, predominantly epiphyllous. Conidiomata stromatic, acervular, subepidermal, becoming erumpent, up to 700 µm diam; black, glabrous, opening by irregular split in host tissue. Conidiophores lining the cavity, unbranched to branched, septate, smooth, hyaline, 10-20 × 3-4 µm. Conidiogenous cells subcylindrical, hyaline, smooth, 5-8 × 2-3 µm, with up to three apical percurrent proliferations. Conidia narrowly fusoid, straight to slightly curved, 3-euseptate, pale brown, smooth, at times constricted at septa, (17-)27-35(-40) × (3.5-)4-5 µm; apical cell conical, pale brown to hyaline, 4-6 µm long, appendages tubular, attenuated, branched close to point of origin, branches 7-15 µm long; median cells cylindrical, medium brown, guttulate, granular, 8-10 µm long; basal cell obconical with truncate base with minute marginal frill, 4-7 µm long; basal appendage excentric, hyaline, smooth, tubular, branched close to point of origin, branches 9-18(-15) µm long.
Culture characteristics: Colonies flat, spreading, with sparse aerial mycelium and smooth, lobate margins, reaching 40 mm diam in 2 wk at 25 ºC. Colonies on MEA salmon with patches of pale luteous, reverse dark mouse grey in middle, salmon in outer region; on OA dirty white in middle, dark mouse grey in outer region; on PDA salmon surface and reverse. Etymology: Name reflects a morphological similarity to A. falcata.
Leaf spots amphigenous, medium brown, circular to irregular, up to 15 mm diam, with raised, dark brown border. Conidiomata stromatic, acervuloid, scattered, oval, 200-350 µm diam, exuding a black conidial mass. Conidiophores lining the basal cavity, subcylindrical, branched, 0-3-septate, 10-25 × 2-3 µm. Conidiogenous cells hyaline, smooth, subcylindrical or ampulliform, terminal and intercalary, proliferating percurrently near apex, 10-18 × 2-3 µm. Conidia falcate, fusoid, 3-septate, pale brown, end cells subhyaline, finely roughened, constricted at septa, (46-)48-55(-60) × 4-5 µm; apical cell subcylindrical to narrowly conical, subhyaline, attenuating toward conical or tubular appendage, 20-22(-23) µm long; second cell from apex cylindrical to subcylindrical, subhyaline, (11-)12-13(-14) µm long; third cell from apex cylindrical to subcylindrical, (12-)13-14(-16) µm long; basal cell obconical with narrowly truncate base, subhyaline, (7-)8-9(-10) µm long; basal appendage excentric, single, tubular, flexuous, (10-)11-13(-15) µm long.
Culture characteristics: Colonies flat, spreading, with moderate aerial mycelium and even, lobate margins, covering dish in 2 wk at 25 °C. Colonies on MEA, OA and PDA salmon surface and reverse, with black spore masses. Etymology: Name reflects a morphological similarity to A. orbicularis.
Conidiomata stromatic, acervuloid, scattered, oval, 150-250 µm diam, exuding an orange conidial mass. Conidiophores lining the basal cavity, subcylindrical, branched, 1-3-septate, 10-25 × 2.5-3.5 µm. Conidiogenous cells hyaline, smooth, subcylindrical, terminal and intercalary, proliferating percurrently near apex, 7-10 × 2.5-3 µm. Conidia acerose, curved, 3-septate, hyaline, smooth, constricted at septa, (45-)48-52(-55) × (4-)4.5(-5) µm; apical cell attenuating toward conical, acute apex, (15-)16-17(-18) µm long; second cell from apex cylindrical to subcylindrical, (11-)12-13(-14) µm long; third cell from apex cylindrical to subcylindrical, (9-)10-11(-12) µm long; basal cell with narrowly truncate base, (7-)8-9 µm long; basal appendage excentric, single, cuneiform, (5-)6-7(-8) µm long. Etymology: Name reflects a morphological similarity to A. walkeri.
Conidiomata stromatic, acervuloid, scattered, oval, 150-250 µm diam, exuding an orange conidial mass. Conidiophores lining the basal cavity, subcylindrical, branched, 1-3-septate, 20-40 × 2.5-3.5 µm. Conidiogenous cells hyaline, smooth, subcylindrical, terminal and intercalary, proliferating percurrently near apex, 12-17 × 2-3 µm. Conidia acerose, hyaline, smooth, slightly curved, 3-septate, constricted at septa, (50-)55-60(-65) × (3-) 3.5(-4) µm; apical cell narrowly conical, attenuating toward apex, (16-)20-22 µm long; second cell from apex cylindrical to subcylindrical, (13-)15-16(-17) µm long; third cell from apex cylindrical to subcylindrical, (12-)13-14(-15) µm long; basal cell with narrowly truncate base, 10-12 µm long; basal appendage excentric, single, cuneiform, (4-)6-7 µm long.
Culture characteristics: Colonies flat, spreading, with sparse aerial mycelium and even, lobate margins, reaching 50 mm diam after 2 wk at 25 °C. Colonies on MEA, OA and PDA salmon surface and reverse, with orange spore masses.
Notes: Typical characters of this species include the apical taper and acerose conidial shape. These characters are less pronounced in other subclades in this larger clade, e.g. in A. oblique, A. sparsifoliae and A. polycarpae. This species can easily be distinguished from its closest phylogenetic neighbours based on ITS, rpb2, tef1 and tub2. Allelochaeta obliquae Crous, sp. nov. MycoBank MB827160. Fig. 24 .
Etymology: Name refers to the host species Eucalyptus obliqua, from which this species was isolated.
Conidiomata stromatic, acervuloid, scattered, oval, 300-350 µm diam, exuding an orange to pale brown conidial mass. Conidiophores lining the basal cavity, subcylindrical, branched, 0-3-septate, 15-25 × 2.5-3.5 µm. Conidiogenous cells hyaline, smooth, subcylindrical, terminal and intercalary, CPC 12935 = CBS 131118: Leaf spots pale brown, subcircular, up to 15 mm diam, with amphigenous conidiomata. Conidiomata stromatic, acervular, amphigenous, with orange spore masses on leaves, scattered, subepidermal, round in outline, up to 500 µm diam. Conidiophores subcylindrical, hyaline to pale brown and verruculose at base, subcylindrical, tightly aggregated, reduced to conidiogenous cells, or 1-3-septate, branched, 15-30 × 3-4 µm. Conidiogenous cells subcylindrical, hyaline or pale brown, smooth to verruculose, 10-16 × 2-3 µm; proliferating percurrently near apex. Conidia solitary, ellipsoid-fusoid to subcylindrical, gently curved or sigmoid, guttulate, 3-septate, hyaline, smooth (orange in mass on leaves and in culture), (40-)50-55(-60) × (3-)3.5-4 µm; apical cell subcylindrical, tapering toward an acutely rounded apex, 15-18(-23) µm long; second cell from apex cylindrical, (11-)12-14(-15) µm long; third cell from apex cylindrical, (10-)11-13 µm long; basal cell subcylindrical with narrow, truncate base, (8-)10-11(-12) µm; basal appendage tubular, single, excentric, cuneiform to podiform, tapering towards a subobtuse apex, (2-)3-5(-6) µm long.
Culture characteristics: Colonies flat, spreading, with moderate, fluffy aerial mycelium and even, lobate margins, reaching 60 mm diam in 2 wk at 25 °C. Colonies on MEA dirty white, salmon in reverse; on OA dirty white to salmon; on PDA salmon surface and reverse. Notes: Isolate CBS 131118 is morphologically similar to A. orbicularis in conidium dimensions and taper of the apical conidium cell. Allelochaeta orbicularis is most similar to A. acuta and A. obtusa. However, A. orbicularis differs from both these species in having median cells that are somewhat equal in length. Allelochaeta orbicularis also differs from A. obtusa by having an apical cell and basal appendage with a slightly acute tip. This species can easily be distinguished from its closest phylogenetic neighbours based on ITS, LSU, rpb2, tef1 and tub2.
Allelochaeta paracylindrospora Crous, sp. nov. MycoBank MB827163. Fig. 26 .
Conidiomata stromatic, acervuloid, scattered, oval, 250-350 µm diam, exuding a brown conidial mass. Conidiophores lining the basal cavity, subcylindrical, branched, 0-3-septate, pale brown at base, 10-25 × 2.5-3.5 µm. Conidiogenous cells hyaline, smooth, subcylindrical, terminal and intercalary, proliferating percurrently near apex, 8-12 × 2.5-3 µm. Conidia cylindrical to acerose, straight to curved, 3-septate, not or slightly constricted at septa, pale brown in mass, smooth-walled, (34-)38-45(-50) × 3(-3.5) µm; apical cell narrowly conical, attenuating toward apex with tubular appendage, (12-)13-14(-15) µm long; second cell from apex cylindrical to subcylindrical, (8-)9-10 µm long; third cell from apex cylindrical to subcylindrical, 8-9(-10) µm long; basal cell with narrowly truncate base, 8-9 µm long; basal appendage excentric, single, tubular to cuneiform with subobtuse apex, 3-4 µm long.
Culture characteristics: Colonies flat, spreading, with sparse to moderate aerial mycelium and even, lobate margins, covering dish in 2 wk at 25 °C. Colonies on MEA, OA and PDA salmon surface and reverse, with black spore masses. Culture characteristics: Colonies flat, spreading, with sparse aerial mycelium and even, lobate margins, reaching 50 mm diam after 2 wk at 25 ºC. Colonies on MEA surface and reverse sepia; on OA sepia in middle, salmon in outer region; on PDA apricot surface and reverse, with black spore masses. Etymology: Name reflects a morphological similarity to A. falcata.
Conidiomata stromatic, acervuloid, scattered, oval, up to 200-300 µm diam, exuding a dirty orange to pale brown conidial mass. Conidiophores lining the basal cavity, subcylindrical, branched, 1-2-septate, 15-30 × 2-3 µm. Conidiogenous cells hyaline, smooth, subcylindrical, terminal and intercalary, proliferating percurrently near apex, 7-15 × 2-2.5 µm. Conidia subcylindrical to fusoid, straight to curved, subhyaline to pale brown, finely verruculose, 3(-4)-septate, slightly constricted at septa, (42-)45-55(-70) × (3-)3.5(-4) µm; apical cell narrowly conical, attenuating toward apex, (11-)14-15(-17) µm long; second cell from apex cylindrical to subcylindrical, (10-)11-12(-13) µm long; third cell from apex cylindrical to subcylindrical, (10-)11-12 µm long; basal cell with narrowly truncate base, (5-)6-7(-8) µm long; basal appendage excentric, single, cuneiform, (3-)6-7(-8) µm long. Culture characteristics: Colonies flat, spreading, with sparse to moderate aerial mycelium and even, lobate margins, covering dish in 2 wk at 25 °C. Colonies on MEA, OA and PDA salmon surface and reverse, with black spore masses. Etymology: Name reflects a morphological similarity to Seimatosporium leptospermi.
Conidiomata stromatic, acervuloid, scattered, round in outline, 300-500 µm diam, exuding a brown conidial mass. Conidiophores lining the basal cavity, subcylindrical, branched below or not, 0-2-septate, hyaline or pale brown, 15-35 × 2.5-4 µm. Conidiogenous cells hyaline, smooth, subcylindrical, terminal and intercalary, proliferating percurrently near apex, 10-15 × 2.5-3 µm. Conidia acerose, curved, 5-septate, pale brown, smooth-walled, slightly constricted at septa, (90-)100-120(-130) × (3-)4(-5) µm; apical cell long conical, attenuating toward flexuous appendage, 35-50 µm long; median cells cylindrical to subcylindrical, pale brown, together 40-60 µm long; basal cell obconical with narrowly truncate base, 6-9 µm long; basal appendage excentric, tubular, unbranched, flexuous, 6-25 µm long.
Culture characteristics: Colonies flat, spreading, with sparse to moderate aerial mycelium and even, lobate margins, reaching 40 mm diam 2 wk at 25 °C. Colonies on MEA, OA and PDA salmon surface and reverse, with brown spore masses. 
Notes:
The isolate on which Allelochaeta paraleptospermi is based, was originally identified as "Seimatosporium leptospermi". However, the latter fungus has shorter conidia (44-73 × 3-4 mm), and shorter appendages as reported by Sutton (1980) , and probably also belongs to Allelochaeta as suspected by Nag Raj (1993) . Allelochaeta paraleptospermi can easily be distinguished from its closest phylogenetic neighbours based on ITS, LSU, rpb2, tef1 and tub2.
Allelochaeta paramelaleucae Crous, sp. nov. MycoBank MB827167. Fig. 30 . Etymology: Name reflects a morphological similarity to A. melaleucae, which also occurs on Melaleuca.
Conidiomata acervular, 300-500 µm diam, exuding a brown conidial mass. Conidiophores subcylindrical, hyaline, smooth, branched, 1-3-septate, 15-30 × 2.5-3 µm. Conidiogenous cells subcylindrical, smooth, hyaline, 10-15 × 2.5-3 µm; proliferating percurrently near apex. Conidia falcate, fusoid, 4-septate, slightly constricted at septa, guttulate, median cells pale brown, smooth, (50-)65-75(-80) × 4(-5) µm; apical cell subhyaline, cuneiform, tapering prominently to a tubular apical appendage, 26-32 µm long; median cells cylindrical, pale brown, (22-)25-30 µm long; basal cell subcylindrical to obconical, with a small truncate base, 6-7 µm; basal appendage single, excentric, tubular and flexuous, attenuating to a rounded apex, (15-)20-23 µm long. Chlamydospores forming in agar and aerial mycelium, solitary, globose, dark brown, thick-walled, 12-28 µm diam.
Culture characteristics: Colonies flat, spreading, with sparse to moderate aerial mycelium and even, lobate margins, covering dish in 2 wk at 25 °C. Colonies on MEA surface and reverse isabelline; on OA rosy buff with patches of isabelline; on PDA surface and reverse honey, with black spore masses. Etymology: Name reflects a morphological similarity to A. orbicularis.
Conidiomata stromatic, acervuloid, scattered, oval, 200-300 µm diam, exuding an orange conidial mass. Conidiophores lining the basal cavity, subcylindrical, branched, 0-2-septate, 8-20 × 2.5-3.5 µm. Conidiogenous cells hyaline, smooth, subcylindrical, terminal and intercalary, proliferating percurrently near apex, 8-12 × 2.5-3 µm. Conidia cylindrical to acerose, straight to curved, 3-septate, hyaline, slightly constricted at septa, (35-) 42-47(-52) × (3-)3.5(-4) µm; apical cell narrowly conical, attenuating toward apex, (11-)12-13(-15) µm long; second cell from apex cylindrical to subcylindrical, (6-)10-12(-14) µm long; third cell from apex cylindrical to subcylindrical, (9-)10-12(-13) µm long; basal cell with narrowly truncate base, (8-)9-10(-11) µm long; basal appendage excentric, single, cuneiform to podiform, (3-)4-5(-6) µm long.
Culture characteristics: Colonies flat, spreading, with sparse aerial mycelium and even, lobate margins, covering dish in 2 wk at 25 °C. Colonies on MEA, OA and PDA salmon surface and reverse, with orange spore masses. Etymology: Name reflects one of the host species, Eucalyptus polycarpa, from which this species was isolated.
Leaf spots amphigenous, medium brown, large blotches associated with leaf margins or tips up to 25 mm diam. Conidiomata stromatic, acervuloid, scattered, oval, 250-400 µm diam, exuding an orange conidial mass. Conidiophores lining the basal cavity, reduced to conidiogenous cells. Conidiogenous cells hyaline, smooth, subcylindrical, proliferating percurrently near apex, 8-16 × 2.5-3.5 µm. Conidia subcylindrical, hyaline, smooth, guttulate, flexuous, 3-septate, constricted at septa or not, with prominent taper in apical cell, (57-)60-70(-80) × (3-)4 µm; apical cell attenuating toward a long thin apical appendage with subobtuse apex, (25-)30-35 µm long; second cell from apex cylindrical to subcylindrical, (13-)15-17 µm long; third cell from apex cylindrical to subcylindrical, (13-) 15-17 µm long; basal cell cylindrical to narrowly obconic with narrowly truncate base, (9-)10-15 µm long; basal appendage excentric, single, cuneiform with subobtuse tip, (12-)15-19 µm long.
Culture characteristics: Colonies flat, spreading, with sparse to moderate aerial mycelium and even, lobate margins, covering dish in 2 wk at 25 °C. Colonies on MEA, OA and PDA salmon surface and reverse, with orange spore masses. Notes: Allelochaeta polycarpae is characterised by having a very long apical appendage, second and third cell of equal length, and long basal appendage. It is reminiscent of A. walkeri, which is a species complex (see treatment of A. walkeri elsewhere in this paper). This species can easily be distinguished from its closest phylogenetic neighbours based on ITS, rpb2, tef1 and tub2.
Allelochaeta pseudoacuta Crous, sp. nov. MycoBank MB827169. Fig. 33 .
Etymology: Name reflects a morphological similarity to A. acuta.
Conidiomata stromatic, acervuloid, scattered, oval, up to 250 µm diam, exuding an orange conidial mass. Conidiophores lining the basal cavity, subcylindrical, branched, 1-3-septate, 10-50 × 2.5-3.5 µm. Conidiogenous cells hyaline, smooth, subcylindrical, terminal and intercalary, proliferating percurrently near apex, 10-20 × 2.5-3 µm. Conidia narrowly fusoid, straight to curved, 3(-4)-septate, hyaline, orange in mass, not to slightly constricted at septa, (50-)57-65(-70) × (3.5-)4(-4.5) µm; apical cell narrowly conical, attenuating toward apex, (15-)19-21(-24) µm long; second cell from apex cylindrical to subcylindrical, (13-)15-16(-17) µm long; third cell from apex cylindrical to subcylindrical, (11-)12-13(-14) µm long; basal cell with narrowly truncate base, (9-)11-12(-17) µm long; basal appendage excentric, single, narrowly cuneiform, (2-)4-6(-8) µm long.
Culture characteristics: Colonies flat, spreading, with sparse to moderate aerial mycelium and even, lobate margins, covering dish in 2 wk at 25 °C. Colonies on MEA, OA and PDA dirty white to salmon surface and reverse, with orange spore masses. Notes: Allelochaeta pseudoacuta is reminiscent of A. acuta [conidia (39-)45-61(-66) × 3-4.5(-6 ) µm], but has longer conidia. This species can easily be distinguished from its closest phylogenetic neighbours based on ITS and rpb2; on tef1 and tub2 it only differs with 2 and 5 nts from A. acuta. Culture characteristics: Colonies flat, spreading, with sparse aerial mycelium and feathery, lobate margins, covering dish in 2 wk at 25 °C. Colonies on MEA surface dirty white to honey, isabelline in reverse; on OA pale mouse grey in middle, salmon in outer region; on PDA isabelline surface and reverse, with brown spore masses. A. elegans (conidia 48-78 × 2.5-3.5 µm; Nag Raj 1993) , although it has much longer conidia. Allelochaeta pseudoelegans was found to be associated with significant defoliation on the tree from which it was collected. However, Koch's postulates have not been tested, and its pathogenicity remains unconfirmed. This species can easily be distinguished from its closest phylogenetic neighbours based on ITS and rpb2; on tub2 it differs 7 bp with A. paraelegans. Allelochaeta pseudofalcata Crous, sp. nov. MycoBank 827171. Fig. 35 .
Allelochaeta pseudoelegans
Notes: Vermisporium pseudoelegans is morphologically similar to
Etymology: Name reflects a morphological similarity to A. falcata.
Conidiomata stromatic, acervuloid, scattered, oval, 150-300 µm diam, exuding a black conidial mass. Conidiophores lining the basal cavity, subcylindrical, branched, 1-3-septate, 20-40 × 3-4 µm. Conidiogenous cells hyaline, smooth, subcylindrical, terminal and intercalary, proliferating percurrently near apex, 8-17 × 2.5-3 µm. Conidia falcate, fusoid, 3-septate, pale brown, end cells subhyaline, smooth, slightly constricted at septa, (40-)45-50(-55) × (3-)3.5(-4) µm; apical cell subcylindrical to narrowly conical, subhyaline, attenuating toward conical or tubular appendage, (16-)17-18 µm long; second cell from apex cylindrical to subcylindrical, subhyaline, (10-)11-12 µm long; third cell from apex cylindrical to subcylindrical, (11-)12-14 µm long; basal cell obconical with narrowly truncate base, subhyaline, 8-9 µm long; basal appendage excentric, single, tubular, flexuous, (7-)9-10 µm long.
Culture characteristics: Colonies flat, spreading, with sparse aerial mycelium and even, lobate margins, covering dish in 2 wk at 25 °C. Colonies on MEA salmon on surface and reverse, on OA salmon, on PDA buff surface and buff to salmon in reverse, with black spore masses. Etymology: Name reflects a morphological similarity to A. obtusa.
Conidiomata stromatic, acervuloid, scattered, oval, up to 400 µm diam, exuding an orange conidial mass. Conidiophores lining the basal cavity, subcylindrical, branched, 1-4-septate, 10-40 × 2.5-3.5 µm. Conidiogenous cells hyaline, smooth, subcylindrical, terminal and intercalary, proliferating percurrently near apex, 7-12 × 2.5-3.5 µm. Conidia subcylindrical to ellipsoid-fusoid, straight to gently curved, 3-septate, hyaline, smooth, orange in mass, not to slightly constricted at septa, (48-)54-60(-65) × (3-)3.5(-4) µm; apical cell subcylindrical, tip subobtuse, (14-)18-20(-21) µm long; second cell from apex cylindrical to subcylindrical, (14-)15-16(-17) µm long; third cell from apex cylindrical to subcylindrical, (11-)13-14(-17) µm long; basal cell with narrowly truncate base, (10-)11-12(-13) µm long; basal appendage excentric, single, cuneiform to podiform, (3-)5-7(-10) µm long.
Culture characteristics: Colonies flat, spreading, with sparse to moderate aerial mycelium and even, lobate margins, covering dish in 2 wk at 25 °C. Colonies on MEA, OA and PDA salmon surface and reverse, with orange spore masses. Etymology: Name reflects a morphological similarity to A. walkeri.
Leaf spots circular, brown, up to 10 mm diam, associated with infections of Plectosphaeria eucalypti, which is suspected to be the primary pathogen. Conidiomata hypophyllous on leaves, subepidermal, round with orange conidial masses on PNA, forming orange conidial masses that turn pale brown with age, acervular, up to 400 µm diam; stroma 20-30 µm of thick textura angularis, pale brown. Conidiophores reduced to conidiogenous cells or a supporting cell, 0-1-septate, hyaline, smooth, subcylindrical, branched above, 15-25 × 3-4 µm. Conidiogenous cells subcylindrical, smooth, 8-17 × 3-4 µm; proliferating several times percurrently near apex. Conidia narrowly fusoid, straight to curved, guttulate, hyaline, smooth, becoming pale brown with age, 3-septate, becoming slightly constricted at septa, (45-)48-55(-60) × (3-)3.5-4 µm; apical cell tapering prominently to an acutely rounded apex, (18-)20-22(-25) µm long; second cell cylindrical, (10-)11-13(-14) µm long; third cell cylindrical, (8-)10-12(-13) µm long; basal cell cylindrical with narrowly truncate base, (6-)7-8 µm long; basal appendage excentric, narrowly cuneiform, (8-)10-12(-13) µm long, tapering toward an acutely rounded apex. Notes: Allelochaeta samuelii has hitherto only been known based on its type collection. It has conidia with a distinct knoblike appendage on the apical cell and a basal appendage. The median cells, like those of A. brevicentra and A. walkeri, are much shorter than both the apical and basal cells, the apical cell being the longest. This species can easily be distinguished from its closest phylogenetic neighbours based on ITS, rpb2, tef1 and tub2.
Allelochaeta sparsifoliae Crous, sp. nov. MycoBank 827176. Etymology: Name reflects the host species, Eucalyptus sparsifolia, from which it was isolated. Conidiomata stromatic, acervuloid, scattered, oval, 300-400 µm diam, exuding an orange conidial mass. Conidiophores lining the basal cavity, subcylindrical, branched, 0-2-septate, 10-20 × 2.5-3.5 µm. Conidiogenous cells hyaline, smooth, subcylindrical, terminal and intercalary, proliferating percurrently near apex, 8-12 × 2.5-3 µm. Conidia subcylindrical to acerose, hyaline, smooth, guttulate, slightly curved, 3-septate, constricted at septa or not, (45-)48-57(-60) × (3.5-)4 µm; apical cell narrowly conical, attenuating toward an apical appendage with blunt apex, (15-)17-21 µm long; second cell from apex cylindrical to subcylindrical, (15-)16-17 µm long; third cell from apex cylindrical to subcylindrical, (12-)13-15 µm long; basal cell cylindrical to narrowly obconic with narrowly truncate base, (9-)10-12(-14) µm long; basal appendage excentric, single, cuneiform to podiform, 5-6 µm long. Conidiogenous cells subcylindrical, smooth, hyaline, 9-15 × 2.5-3 µm; proliferating percurrently near apex. Conidia subcylindrical to fusoid, falcate, hyaline, smooth, 3(-4)-septate, slightly constricted at septa, guttulate, (52-)55-62(-67) × 3(-3.5) µm; apical cell conical, tapering to an obtuse apex, 18-27 µm long; second cell cylindrical, 10-15 µm long; third cell cylindrical, 10-13 µm long; basal cell with a small truncate base, 10-15 µm; basal appendage single, excentric, cuneiform to podiform, 6-12 µm long.
Culture characteristics: Colonies erumpent, spreading, fluffy, with moderate aerial mycelium and smooth, lobate margins, reaching 50 mm diam after 2 wk. Colonies salmon on MEA and OA, but pale luteous on PDA. Notes: Allelochaeta walkeri and A. brevicentra are distinctly different from all other Allelochaeta species in having the median cells shorter than both the apical and basal cells. Although we presently choose to recognise all isolates in this clade as A. walkeri, there is some morphological and genetic variation among them. Isolate CPC 25453 has longer conidia, (52-)60-70(-80) × 3(-3.5) µm, basal appendages 6-17 µm long, similar to those in isolate CPC 13024, [conidia (55-)60-75(-80) × 3(-3.5) µm, basal appendages 6-10 µm long]. This species can easily be distinguished from its closest phylogenetic neighbours based on ITS, rpb2, tef1 and tub2.
DISCUSSION
The family Sporocadaceae (Xylariales, Sordariomycetes) was resurrected to accommodate Seimatosporium and allied appendaged coelomycetous fungi (Jaklitsch et al. 2016) . Seimatosporium accommodates saprobic and plant pathogenic species and has sexual morphs in Discostroma . Their taxonomy has long been a subject of serious debate. It is interesting to note that the two major treatments on coelomycetous fungi, respectively by Sutton (1980) , and Nag Raj (1993) , were in disagreement as how to treat species in Seimatosporium. Sutton (1980) chose a broad definition for Seimatosporium, whereas Nag Raj (1993) divided the complex into five genera, namely Diploceras, Sarcostroma, Seimatosporium, Sporocadus and Vermisporium. Takana et al. (2011) did not accept the subdivision of Seimatosporium, while Barber et al. (2011) also recommended that Vermisporium be regarded as synonym of Seimatosporium.
Species of Seimatosporium are morphologically very similar to various genera that have appendaged conidia. Other secondary characteristics that have been used to distinguish between seimatosporium-like genera include conidial pigmentation, septation, and the nature of the conidial appendages (presence/absence, branched/unbranched). Studies treating these appendaged fungi to date have lacked the power of DNA sequence data, commonly due to the lack of cultures on which such investigations must rely, and also because they have largely employed nuclear ribosomal RNA gene data, which tend to be quite conservative in this generic complex.
In the present study the generic type species, as well as several additional species of the genera Allelochaeta, Diploceras, Discostromopsis, Seimatosporium and Vermisporium were subjected to DNA analysis and morphological comparisons. These genera had previously been separated based on a combination of conidial pigmentation, septation, and the nature of their conidial appendages. The overall phylogeny presented in this study and based on an analysis of five gene regions (ITS, LSU, rpb2, tub2 and tef1) (Fig. 1) , showed that these taxa clustered in a well-defined clade, sister to Seimatosporium. Although it was originally suspected that Vermisporium would be the generic name to apply to this genus, it became clear that there were even older names to be considered. For example, several species of Diploceras clustered in this clade, although the type, D. hypericinum, clusters distant to this clade (F. Liu et al. in prep.) . One species of Diploceras, D. dilophospora, has Allelochaeta gaubae as synonym, and the latter is the type species of the genus Allelochaeta (1955) . Allelochaeta is older than Vermisporium (type species: V. walkeri; 1983), and the genus Discostromopsis (type species: D. callistemonis; 1979), which is a synonym of Diploceras kriegerianum. Other than their asexual morphs, species of Seimatosporium also differ from Allelochaeta in having Discostroma sexual morphs, while those of Allelochaeta are placed in Discostromopsis (J-apical ascal ring versus J+ apical ring in Discostroma, and irregularly biseriate ascospores, vs. uniseriate ascospores in Discostroma; see Tanaka et al. 2011) . Finally, these two genera also appear to differ ecologically, as species of Seimatosporium are commonly associated with twigs and branches, while species of Allelochaeta are foliicolous.
Allelochaeta appears to be the most appropriate name to apply to the genus that clusters sister to Seimatosporium. In doing so, the fact that there is considerable morphological diversity in this genus must be confronted. This diversity includes characteristics such as the number of conidial septa, the nature and the presence/absence of conidial appendages. Most strikingly, however, is the fact that conidial pigmentation appears to have been gained or lost in several subclades of Allelochaeta (see Fig. 1 ). This raises the interesting question if this is known only from genera of Sporocadaceae, or whether this is a common feature in other coelomycetous Ascomycota. This question is consequently considered below for a number of genera with conidial appendages that have been considered in recent studies.
Alpakesa/Kellermania/Piptarthron
Based on their distinct conidial appendages (number and origin), Sutton (1980) regarded Alpakesa, Kellermania, and Piptarthron as separate genera. However, in the first phylogenetic revision of the group, these genera, as well as their sexual morphs, Planistroma and Planistromella, were reduced to synonymy under Kellermania (Minnis et al. 2012 ). In the latter study, conidial appendages proved insufficiently robust characters to justify the separation of otherwise morphologically similar genera of coelomycetes.
Coniella/Pilidiella
Coniella and Pilidiella were regarded as separate genera by von Arx (1973 Arx ( , 1981 , based on the dark brown conidia of Coniella, in contrast to the hyaline conidia of Pilidiella. However, conidial pigmentation was rejected as a distinguishing characteristic by Sutton (1980) and Nag Raj (1993) who used the older name, Coniella. Although early studies based on ITS and LSU sequence data supported their separation (Castlebury et al. 2002 , Van Niekerk et al. 2004 ), a multigene study incorporating numerous species and isolates showed that Pilidiella and Schizoparme (sexual morphs linked to taxa with hyaline or brown conidia) should be considered as synonyms of the older generic name, Coniella (Alvarez et al. 2016 , Marin-Felix et al. 2017 .
Dinemasporium/Stauronema and Pseudolachnea/ Pseudolachnella
In a recent study evaluating the taxonomic value of conidial appendages in Dinemasporium and allied genera (Chaetosphaeriaceae), Crous et al. (2012) showed that Stauronema (lateral conidial appendages) should be reduced to synonymy with Dinemasporium. Furthermore, that lateral conidial appendages should not be used as character for generic separation, while Pseudolachnea (1-septate conidia), was again shown as distinct from Dinemasporium (aseptate conidia). In a subsequent study Hashimoto et al. (2015) found that Pseudolachnea and Pseudolachnella were distinct, and that differences observed in the conidiomatal structure, such as thickness of basal stroma and the excipulum, were more reliable characters at generic level than conidial septation. Saccardoan characters relating to conidial morphology, such as colour and septation, were thus concluded to be uninformative in many fungal genera . Maharachchikumbura et al. (2014) distinguished Neopestalotiopsis from Pseudopestalotiopsis and Pestalotiopsis by its versicolourous median cells and indistinct conidiophores. Likewise, Pseudopestalotiopsis was distinguished from Pestalotiopsis by generally dark coloured concolourous median cells with indistinct conidiophores. However, Liu et al. (2017) found that there were exceptions, and that some taxa clustering within Neopestalotiopsis produced concolourous median cells, suggesting that conidial pigmentation is more plastic among these genera than originally proposed by Maharachchikumbura et al. (2014) .
Pestalotiopsis/Neopestalotiopsis/Pseudopestalotiopsis
CONCLUSIONS
Conidial septation, pigmentation and appendages have been used extensively in the past to separate genera of coelomycetous fungi (Sutton 1980 , Nag Raj 1993 . However, it is clear that in many genera of Ascomycota, and also specifically in the Sporocadaceae, the presence or absence of appendages, and even the nature of these appendages, can vary greatly within the same genus. Likewise, conidial pigmentation has also been gained or lost several times during the evolution of Allelochaeta, with some species having hyaline or subhyaline conidia, smooth, or verruculose, or with pale brown or dark brown central cells.
The common denominator for species of Allelochaeta appears to be the acervular conidiomata, and a basal stroma of textura angularis that gives rise to percurrently proliferating conidiogenous cells. Conidia are fusoid, naviculate, subcylindrical or acerose, straight or curved, euseptate, with or without apical appendages, and with a single excentric basal appendage, that can be branched in some cases. Where known, ascomata of the sexual morph are immersed in host tissue, and covered by a small clypeus, and ascospores are ellipsoid, hyaline, and 3-septate. Further collections may eventually show that more uniform generic characters exist among the sexual morphs of species of Allelochaeta. But for the present, the asexual morphs appear highly variable, and the characters on which their taxonomy has been based in the past (Sutton 1980 , Nag Raj 1993 , appear to represent a continuum, with several features developing more than once within the genus.
